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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3yapTaThl  OCBOEHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHON KapTHHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YYEOHBIX UCCIICOBAHUH.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSX O IPUPOJIE, TPAHULAX TIPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke 0ObETUHEHBI B OOMIMUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMH 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAaHUPOBAHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OO0EcleunBaeTcsi OBJaJeHUE OOy4aronMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNsieTCsl peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HHTErpUpys 3HAHHUA U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha
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OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHH U MPOLIECCOB B OKPYXkKAlOUIeH
KU3HU, TpeOyiomue BbIOOpa (U3NYECKON MOIEIM A CHUTyallMd IPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3YydaThbCsl B YCJIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3HMKe yUSeHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JlemoHcTpanimoHHOE  000pyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH M  MPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe o00O0Opy/IOBaHUE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OOeCredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydawommuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yIbTaTa H3yueHHUs] OCHOB
CTpOCHHMSI MaTepUH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3nyecKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHHWKY, MOJEKYISIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKHY;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
$u3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmammu,
OTpeeNeHNs TOCTOBEPHOCTH MOMYyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYUTEIb JEJIaeT BBIOOP
NPOBEJCHHUS JTa0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
O0COOCHHOCTEN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obpainieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs YIpYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.
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TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XONIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn
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CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.
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OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,
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DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUK OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JICKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEDAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsL.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3sonanc mnpum mocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanne NepeMEHHOT0 TOKA B LIEIIU U3 IT0CIEA0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W IPOJOJIBHBIE  BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIWLIMHE, panap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmtonenue narepdepeHnnu u 1udpakium MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaJe.

[IpenomneHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTEINb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbBI yrojg MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
paccenBaromyx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOTMHENHOE pPaACIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopkI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHIy CBETA.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.
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[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
N3MepeHune noka3aress npesioMJIEHUs CTEKIIa.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynartsl crienuanbHoOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
doToapdexra. YpaBuenue OiiHmTeiHa 11 poTodpdekra. «KpacHas rpaHunar
dbotorddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKue YCTpOICTBA M MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToIaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YpOBHEW 3HEPTUM aTOMa BOJAOPO/A.
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BousHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa rmo onpeneneHnto coctaBa paJuoakTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTtonbl HAOMIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOLINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIILHOCTA. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HabGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, POJib (PU3HUECKOU TEOPUU B
(bopMHUpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTHHBI MHpa B OOIIEM psJly COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUMWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX Puryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUINYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:
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UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE YUYeOHbIE eiiCTBUS
ba3oBble jornueckue geiicTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LENU ACATEIBHOCTH, 33JaBaTh IApPAMETPbl U KPUTEPUU HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTE€pPUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHATHUSMM M METOAAMHU
buznueckoil HayKu;
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BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
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pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCcaJbHbIE y4eOHbIe eiicTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
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BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEpIIAEMBbIX JEHCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHTbl JPYIMX IpU aHaJU3€ pe3yJbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTHX TpU aHalu3e pe3yJIbTaToB
JeSITEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nporecce nocTukeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPAMMBI 110
bu3uke Id  ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOydarouiuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHANIBHOU cdepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMH, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YUYUTHIBaTb €ro MpH OCYIIECTBICHUH OOUICHUs, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniry o6yuenus B 10 ki1acce nmpenMeTHbie pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIESCTBA U
INEKTPOINHAMHUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE NMPSMOJIUHENHOE JBUKEHNUE,
CBOOO/IHOE TIAJIEHUE TeJ, JBH)KCHHUE MO OKPY>KHOCTH, MHEPIIHS, B3aMMOJICHCTBUE
ten, auddys3us, OpOyHOBCKOE JIBUKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEll,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
VClapeHne, KOHJCHCALMs, IUIABJICHHWE, KPUCTAJUIM3AlUsl, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHUU B 3aKPBITOM COCY/JE,
CBSI3b MEXKJY IMapaMeTpaMHu COCTOSIHUSA Ta3a B M30MPOILECCax, JICKTPU3ALUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMITYJIbC T€JIa, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUMU TMPABHIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BEJIUYMHAMM;

OINMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIE SBJICHUA,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHHS MOJICKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
BJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP ONHCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICI HCIOJIb3yEMBbIX
BEJIMUMH, UX OO0O3HAYEHWs] W EJIUHUIIBI, YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI M MPUHIHUMNBL: 3aKOH BceMupHOTro Tsrotenus, [, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIWHM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIMH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIESCKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHMS B MMOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, POBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YNBTATHI NOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpH IMPOBEACHUM UCCIIECJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEeoOXoauMble IJis €€ pelIeHHs, TPOBOJUTh PAaCUEThl M OLEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAaYeHUs (PU3UYECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

MCITI0JIb30BATh MIPH PEILICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHON WHGOPMAIMK, TOJMYYEHHOW W3 Pa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4aeMyIo HH(pOpMaIInIo;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOLIEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.

K xoniry oOyuenus B 11 kiacce mpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHuTHasE WHAYKIUS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsl, AJIEKTPOMATrHUTHbIE KOJeOaHUS M
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanexTpudeckuii 3Phext (poTodadPdhexT), CBEeTOBOE JAaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYyCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAUMOCTH  pPAa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEd, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsijl M CWiIa ToKa B IIpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHHIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUYMHY C APYTUMH BETMUMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChI, HUCIOJIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PaclpOCTPaHEHHUS CBETA, 3aKOHBI OTPAXCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMclia, MocTynatkl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITH HAMIPaBJICHUE BEKTOPA WHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl Amriepa u cuiibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUW W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YUeOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IPOBOJIUTH OMBIT U ()OPMYTUPOBATH
BBIBOJIBL;

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOJIB30BAHUEM TIPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

cOOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-HCCICNOBATEILCKOW W IMPOCKTHOM
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JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOUMbIE NIl €€ pElIeHHUs, MPOBOJUTH Pacu€Thl M OLICHHWBATH PEATbHOCTDH
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUHUBYIO
LENOYKY pacCyX JCHUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIOJIb30BAaTh MIPH PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIC HH()OPMALIMOHHBIE
TEXHOJIOTHUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIMN U MPEICTABICHUS
y4eOHOW UM Hay4HO-TIOMYyJIApHOW HH(GOpMalMyU, MOJYYEHHON W3 pa3iINyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJTy4aeMy10 HH(POPMALIUIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX 0€30MacHOT0 MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
TOBEJICHUA B OKPYKaKOIIEH Cpee;

paboTatb B TpyMNIE C BBIIOJHEHUEM pPAa3JUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacOpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOn POOJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®PU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3rKa ¥ METOIbl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
) s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 5
nHeMariica https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Junamiia / https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1

32

33

OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOMN
TEeopuun

OCHOBBI TCPMOJAUHAMUKN

ArperaTHbl€ COCTOSIHMSI BELLIECTBA.
®da3oBble IEPEXOABI

9

10

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
’ AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIIUATIBHON TEOPUHU 4 | bubnnorexka [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fg;gﬁimlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYHEHUKA

1. ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuii H.H.; nox penakuuei
[TapdentpeBoit H.A. Akinonepnoe odmectBo «M3narenscTBo «IIpocBemnieHuey

2. Ouzuka. 11 kmacc. Mskuies I'.4., bByxosues b.b., Yapyrun B.M.; noxg penakuueit

[TapdenTtreBoit H.A. Aknoneproe obmmectBo «M3marenscTBo «IIpocBemnienney

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

l. Eprorkun E.C., Eprorkuna C.I'. CamocTosiTebHBIE U KOHTPOJIbBHBIE PAa0OOTHI 110
¢busuke k yueoHuky I'.5. Makumesa «®Pusuka. 10 xknace» / E.C. Eprotkun, C.I'. Eprotkuna. — M.:
[Ipocsemienue, 2024.

2. Mapon A.E., Mapon E.A. [lunaktnueckue marepuansl. @usuka. 10-11 xmacest /
A.E. Mapon, E.A. Mapoun. — M.: Jlpoda, 2024.

3. YeboTrapeBa A.B. Tectol no ¢usuke k yuebuuky [.5. Msakumesa. @uzuka. 10-11
knaccel / A.B. UebortapeBa. — M.: Dk3amen, 2024.

4. AcraxoBa T.B. JlaGoparopabie paOoThl U KOHTpOJibHBIC 3amaHus. Pusuka. 10-11

knaccel / T.B. AcraxoBa. — M.: Bako, 2024.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. https://fipi.ru/?ysclid=mev2ppijd2u661479388
2. https://monyporu.pd/?ysclid=mev2gcwr4l57094880
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INOYPOYHOE IINTAHUPOBAHHUE

Ilpunoscenue

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
(]
Jrj;n Tema ypoka Beero Kontpoabubie IIpakTunueckue i[:;:ennﬂ :)Ig:ai(:;:l:enbﬂme
padoThI padoThI pecypenI
®u3nka — Hayka 0 IPUPOJE.
1 Hayunblie MeT(}),I[I)I HofoHIfﬂ 1 bubnmnorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponb u MecTo pusuku B

) (GhopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KapTHUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
neuxkenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnorexka [JOK
JBHOKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSAMOTUHENHOE | bubnuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39¢cc
Kpusonuneiinoe ;[BI/DKerIe. BuGmrorexa [OK

7 JIBr>KeHHE MaTepuaabHOM TOYKH 110 1

OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

bubmuorexa [JOK

Kunernueckas sHeprus

8 Iannnes. I/IHepuvHanLHHe CUCTEMEI hitps-//m.cdsoo.ru/fl0c3bes
otcuera. [1epBslii 3akoH HproToHA
Macca tena. Cuia. Ilpunnun

9 cynepnosuiuu cui. Bropoii 3akon bubmmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akoH HeroToHa niis bubnnoreka [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cua ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubnuoreka [IOK
JBW)KCHUHU Tela B >KUAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnmnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubnuorexa [IOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. bu6mmorexa [IOK

https://m.edsoo.ru/ff0c4502
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPTHH

[TorennmansHas 3HEPrHUsL.
[TorenuumanbHas 3HEPTUSA yIPyro

17 ne(pOpMHUPOBAHHON TIPY>KUHBI bubmmorexa LIOK
Y ’ https://m.edsoo.ru/ff0c461a
[lorenunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
ITorenumanbsHble 1
HenoTeHUuanbHble CUiIbl. CBs3b
13 paboThl HEMOTEHIIUATBHBIX CUII C bubnuorexa [JOK
U3MEHEHUEM MEXaHU4YECKON IHEPTrUU https://m.edsoo.ru/ff0c478¢c
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTruun
JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI CHITBI
. bubnuotexa [JOK
19 C U3MEHEHUEM MEXaHNYECKOU
https://m.edsoo.ru/7141bf72
JHEPruy Tejla Ha IpUMepe
PacTsKEHUS PE3UHOBOTO KIyTa»
KonTponbHas pabora no teme
bu6mmoreka [IOK
20 «Kunemaruka. JlnHamuka. 3aK0HBI 1
https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHUKE)
OcHOBHBIE TIOJIOKEHUS
21 MOJIEKYJISIPHO-KUHETHUECKOI bubmuoreka [IOK
TeopuH. bpoyHOBCKOE ABUKEHUE. https://m.edsoo.ru/ff0c4dc2
T bysms
” XapakTep JBUKECHUS U bubnuoreka [IOK

B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.

https://m.edsoo.ru/7f41bf72
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Mogenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPABIX Tel

Macca monekyn. Konuuectso

bu6mmoreka [IOK

23 BemectBa. [locTtostnHas ABoraapo https://m.edsoo.ru/7f41bf72
TennoBoe paBHOBECHE.

24 Temneparypa u €€ U3MepeHueE. bubmorexa HOK

https://m.edsoo.ru/7f41bf72

[IIxama remneparyp Llenscus

25 HUneanpuserii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHas TeMIiepaTypa Kak Mepa

%6 CpeaHel KHHETHYECKOM SHEPrUuun bubnuorexa [JOK
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

bu6mmoreka [IOK

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI hitps://m.cdsoo.ru/ 74172
JlaGopaTtopHnast pabota

)3 «HccnenoBanue 3aBUCUMOCTH bubnuotexa [JOK
MEXIy ITapaMeTpaMU COCTOSHUS https://m.edsoo.ru/7f41bf72
pa3pexKEHHOT0 Ta3a

29 W3omporieccrl B n1eaabHOM Ta3e U bubmuorexa [JOK
uX rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 cnocoObl e€ n3meHenust. Koiamaectro bubnmoreka [JOK

TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusl OTHOATOMHOTO UJI€AIBHOTO
rasa

https://m.edsoo.ru/ff0c5952
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bubmuorexa [JOK

31 B e epe
HABLTeotepenattt https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

1 KonuyecTBo TemnoTs! mpu bubnmoreka [JOK
Terionepenaye. AnuadaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc

1 [IepBblil 3aKOH TEPMOAMHAMUKY U bubnnorexa [HOK
€ro NPUMEHEHUE K U30IPOIECCaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs nporeccos B

34 pu (I: e. Bropon I;aII(lOH Bubmmorexa LHOK

PHPOJE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH

15 [Tpunmun nevicteus u KI1/ bubnnoreka [JOK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a

bu6nmoreka [JOK

36 uki Kapno u ero KI1
i P A https://m.edsoo.ru/7f41bf72

37 DKOJIOTHYECKHE MPOOIEMbI bubnuoreka [JOK
TENJI0HEPTreTUKU https://m.edsoo.ru/7f41bf72
O606maromuii ypok

38 <<MOJ'II:K HI: HaZI?bmHKa OcHOBBI bubmorexa HOK

yip ’ https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI)
KonTponbhas pabota no teme
39 «MomnekynsipHas puzuka. OCHOBBI 1 bubmmorexa [TOK
yIp ’ https://m.edsoo.ru/ff0c6as50
TEPMOJTMHAMUKID)

40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS

. bubnuotexa [JOK

41 BIIQXKHOCTb BO31yXa. HacelleHHbII

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHUS

bubmuorexa [JOK

42 CBOMCTB KpUCTaUIOB. JKuakue
p A https://m.edsoo.ru/ff0c6510
kpucTauibl. COBpeMEHHbIE
MaTepUalIbl
[l1aBnenue u KpUCTaIM3aLMSL.
bubmuoreka [JOK
43 Y nenpHas TejIoTa IUIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 YpaBHEeHHE TEIUIOBOro OanaHca
P https://m.eds0o.ru/f0c6820
DneKkTpu3anus Tei. IINEKTPUIECKUN
45 3apsi. JIBa BUIa SIIEKTPUICCKHUX bubmorexa [JOK
PAA. p hitps://m.edsoo.ru/ff0c6bee
3aps0B
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))J'I MIPOBOIHUKHA 3aljf))H bubmmnorexa LIOK
yrip ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS AJIEKTPUUECKOTO 3apsia
B3aumopeiictBue 3apsa0B. 3aKOH
47 Kyiona. TouedHnIl di1eKTpUdecKui bubmmnorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
43 noJist. [IpuHnun cynepnosunuu bubnuorexa [IOK
JJIEKTPUYECKUX MOJeN. JInHnn https://m.edsoo.ru/ff0c6df2
HaINPsKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTo
bu6mmorexa [IOK
49 nois. Ilorennuan. PasHocTh

INOTCHIIMAJIOB
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HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

50 3JIEKTPOCTATUYECKOM I10JIe bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubmuoreka [JOK
51 OnektpoéMmkoctb. Konnencaro
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCaTOpa. DHEprus bubmmorexa [IOK
pa- p https://m.edsoo.ru/ff0c72¢0
3apsDKEHHOTO KOHJICHCAaTopa
53 JlabopaTtopHast pabota "M3mepenue | bubnnoreka [JOK
ANEKTPOEMKOCTH KOHIEHCAaTopa" https://m.edsoo.ru/7f41bf72
[TpuHIIUIT IEHCTBUS U TPUMEHEHNE
KOH/ICHCATOPOB, KOIMMUPOBAIHHOTO
54 armapara, CTpyWHOTro IIpuHTepa bubmorexa HOK
pata, CIpy p pa- https://m.edsoo.ru/7f41bf72
DIIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIEKTPONpUOOpOB
DNEKTPUUECKU TOK, YCIOBHUS €r0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
55 Cuna Toka. Hampsokenue bubmorexa HOK
] P i https://m.eds00.ru/7f41bf72
Comnpotusnenue. 3akon Oma ist
y4acTKa [enu
[TocnenoBarenpHOE, TapaIeTbHOE,
CMEIIAaHHOE COSANHECHHE
56 MPOBOTHUKOB. JIaGopaTropHas 0.5 bubmmorexa [TOK
POBOA ] patop ' https://m.edsoo.ru/ff0c7410
paborta «M3yueHne cMenanHoro
COCJTMHEHUS PE3UCTOPOB
PaGota u momrHOCTH
bubmuorexa [JOK
57 ANEKTPUUECKOT0 TOKA. 3aKOH

Ixoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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3akon OMa 11 MOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe

58 3ambikaHue. JlaboparopHas padora 0.5 bubmmorexa [IOK
https://m.edsoo.ru/ff0c7ae0
«3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS
PesepBHbIil ypok. KoHTpOabHas
pabora 1o Teme
59 "DnekTpoauHamMuka" / 1 bubmmorexa LHOK
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas
pabora
O06o0marmuil ypox
60 «DNEKTpOAUHAMHUKAY / 1 bu6mmoreka [IOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/ff0c88be
pabota
DneKTpOHHask IPOBOAUMOCTb
61 TBEPABIX METAIJIOB. 3aBUCUMOCTh bubnnorexka [JOK
COIPOTHUBIICHUS METAJIJIOB OT https://m.edsoo.ru/7f41bf72
TeMriepaTypbl. CBEpXIIPOBOIUMOCTh
2 DIIEKTPUUYECKHI TOK B BAaKyyMe. bubnmnoreka [JOK
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/7f41bf72
[TomynpoBoAHUKH, UX COOCTBEHHAS
63 U TIpUMECHasi IPOBOJAUMOCTb. bubnuorexa [IOK
CBolicTBa p—n-niepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynipoBOTHUKOBBIE PUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
64 pacIuiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK

DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
DIIEKTPOJIN3

https://m.edsoo.ru/ff0c82ba
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DJIEKTPUUYECKHI TOK B Ta3ax.

65 CaMOCTOSITENIbHBIN U | bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Mounnus. [Ina3zma
DJeKTpudecKre mpudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmumoreka [IOK
npuMeHeHue. [IpaBuna TeXxHuKu https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTtponpsHas pabora o Teme

67 «Qnexrpocraruka. [locTosHHbII 1 1 bubnnorexa [HOK
ANEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEeaax»

68 PesepBHeIit ypok. O0oOmarommii 1 bubnnoreka [JOK
ypok o TeMam 10 kimacca https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB I10 68 5

ITPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoxa Bceero Kontpoanusie  Ipaxruseckue fl[SY‘IEHI/Iﬂ 26[?;I;OBaTenLHLIe
padoThI padoThI pecypeni
[TocTosITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmoreka LIOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo0.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHas pabota «3yuenue

3 MarHUTHOTO T0JIS KaTyILIKH C 1 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | 1 bubnmnoreka HOK
«HccnenoBanue nenCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha
5 JBHKYIIYIOCS 3apSKEHHYIO ) bu6muoreka [JOK

yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MarHUTHOM

bubnunorexa LIOK

6 naaykiun. DJ1C nHOyKouu. 3aKoH
Ay A . Ay https://m.edsoo.ru/7f41¢c97¢
3JIEKTPOMArHUTHON MHYKIIMH
®dapanes
Jlaboparopnas padbora
7 «I/ICCEGI[OI];&HI/IEI: SIBJICHUS buGnuorexa [IOK
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOW MHYKLIAW»
NuaykTuBHOCTSB. fBIEHUE
camonHaykmuu. DJ1C
8 CaMOI/IH)]yKIlI/II/I Sfe U buGnuorexa [IOK
YKIUH. JHEp https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJISL KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie
TexHu4eckue yCcTporucTBa U UX
MIPUMEHEHHUE: TIOCTOSTHHBIE MAaTHUTHI,

9 AJIIEKTPOMATHUTHI, bubmuoreka [JOK
DJIEKTPOJBUIaTEIIb, YCKOPUTEIN https://m.edsoo.ru/7f41¢97¢c
3JIEMEHTapHBIX YACTHII,

WHIYKIHWOHHAs NeYb
O0o0marommii ypok «MarauTaoe
10 rmomne. DNEKT OMyfl"HI/ITHaSI bubnmorexa LOK
) P https://m.edsoo.ru/ff0cab82
WHTYKLIHS
KonTponbhas pabota no teme
bu6nunorexa LIOK
11 «MarauTHoe mone. 1
https://m.edsoo.ru/ff0cad58
DeKTpOMarHuTHasT WHIYKITHSD)
CB00OOIHBIE MEXaHUYECKHUE
bubnunorexa LIOK
12 KoneOanus. ['apMoHUYeCcKre

KoJieOaHus. Y paBHECHUE

https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

JlaboparopHas paboTa
«HccnenoBanne 3aBUCHUMOCTH

. bubnnorexa [{OK
13 neproa MajblX KoJIeOaHuii rpy3a
https://m.edsoo.ru/7f41c97c
HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»
KonebarenpHbIN KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
14 KoJieOaHMs B UI€aIbHOM bubnunoreka LIOK
KoJIe0aTeIbHOM KOHTYPE. AHAIOTHS https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU
®opmyna Tomcona. 3akoH
bubmmoteka IIOK
15 COXpaHEHUs SHEPTUH B UICAITTLHOM
https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeIbHOM KOHTYPE
[TpencraBienue o 3aTyXaroMIMX
KosieOaHusX. BeIHYKIeHHBIC
bu6nmorexa LIOK
16 MEXaHUYEeCKHEe KOJIeOaHusl.
https://m.edsoo.ru/ff0cbb86
Pe3onanc. Beinyx/1eHHbBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS
IlepemeHHBIH TOK.
CunycouanbHbIA TEPEMEHHBIN TOK.
bu6nunorexa LIOK
17 MoIHOCTh NEPEMEHHOTO TOKA.

AMIUTATYTHOE U JIEHCTBYIOIIEE
3HAYCHHNEC CUJIBI TOKA U HaprDKeHI/ISI

47
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Tpauncdopmarop. [Ipoussozactso,

bubnunorexa LIOK

18 mepenaya u nmorpediieHue
e vp https://m.edsoo.ru/7f41¢c97¢
AJICKTPUYECKON IHEPTUU
YCTpOoUCTBO U IPAKTHYECKOE
19 IIPUMEHEHHUE IEKTPUUYECKOIO Bu6mumoteka [JOK
3BOHKA, F'eHepaTopa IEPEMEHHOTIO https://m.edsoo.ru/ff0cc324
TOKa, TUHUH dJIEKTpoIiepeaay
OKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
20 Kp JIBTYypa I/ICHOJII)S(;F}faHI/DIp bubmorexa HOK
YIRTYP . https://m.edsoo.ru/7f41c97¢
AJIEKTPOIHEPTHH B TTOBCETHEBHOM
JKU3HHA
MexaHn4yecKue BOJHBI, YCIOBHS
acripoctpanenud. Ilepnos.
21 IC)11<0 pOCTTI;p acIpocT aI:IeHI/Is[ u bubmmorexa OK
P pactpoctp https://m.edsoo.ru/ff0ccas54
JIvHA BoJIHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI
” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubnmnorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNIEKTPOMAarHUTHbIE BOJHBI, X
23 cBolicTBa 1 ckopocTtk. IlIkana bubnuorexa [IOK
p ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
ITpuHIMIIBI paAUOCBI3H U
24 TCI?'ICBI/I,Z[CHI/II; Pa3Burue cpencrs bubmorexa TOK
) p https://m.edsoo.ru/7f41¢97¢
cBsA3H. Paguosiokamus
75 KonTponbhas pabota «Konebanus u | bu6muoreka [JOK

BOJIHBI»

https://m.edsoo.ru/ff0cc6f8
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[IpsimonurHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubnunoreka LIOK

26
Todeunslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus csera. [loctpoeHue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
73 BHYTPEHHEE OTPAKEHUE. bubnuoreka [IOK
[IpenenbHbIi yroa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxeHuit
30 B uH3e. Po f/{ na TOHKOP'IPJII/IHSLI brbmmorexa [TOK
+ FOPMY ' https://m.edsoo.ru/ff0cddle
VBenuueHue T1MH3bI
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB bubmmorexa [TOK
A . https://m.edsoo.ru/7141c97¢
M300paXKEHUI B TUH3AX)
Hucniepcust cBera. ClosKHBIN COCTaB
1 oemoro cBera. L[Bet. JJaboparopras bubnuotexa [JOK
pabora «Habnronenue aucnepcun https://m.edsoo.ru/7f41¢97¢
CBETa»
13 UnTepdepenmus crera. Audpaxius bubmuorexa [JOK
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6muoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPHI U yCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO bubmmorexa [IOK
y https://m.edsoo.ru/7f41c97c
IIPUMEHEHUS
['panu1el npuMeHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bubnuorexa [JOK
[TocTynartel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0ct862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmmorexa [IOK
AHOBP - JAMEA https://m.edsoo.ru/ff0cfa4
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprusi U UMITYJIbC
18 peNSITUBUCTCKOM yacTulbl. CBs3b bubnnorexa [JOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.
39 OCHOBBI crIeIIMaTBHON TEOPUHU 1 bubmorexa HOK
1 P https://m.edsoo.ru/ff0ct610
OTHOCHUTEIIbHOCTH
40 ®otonsl. opmyia [1nanka. bubnmnoreka HOK
OHeprus ¥ uMILysbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEI0BaHNE Eu6 [IOK
noImoTeKa
41 otoaddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTegﬁa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porospdexra
HaBnenue cera. OnwiTh [1. H. En6 OK
. nonnoTexa
43 Jlebenera. Xumuueckoe JeicTBHE 1

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

bubnunoreka LIOK

4 dboTo31eMeHT, GOTOATIUHK, https://m.edsoo.ru/7f41¢97¢c
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemienne 3aga4 1mo Teme « DIEMEHTBI bubnunorexa LIOK
KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITE

46 Pesepdopna o paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [lmanerapuas moaens atoma
bubnuoreka [{OK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoitns. KopnyckynsipHo- bubnmnorexa [JOK
BOJTHOBOM yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubmmoreka [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3lly4eHus. Biausnue bu6muoreka [IOK

PaaMOaKTUBHOCTH Ha )KUBbIE
OpraHU3Mbl

https://m.edsoo.ru/7f41c97c¢
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52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHblid
peakrtop. [IpoOiieMbl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE aCIIEeKThI SIAEPHON
SHEPreTUKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YacTullbl. OTKPBITHE
No3uTpoHa. MEeTOo bl HAOIIOICHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTaJIbHbIE
B3auMoaercTBHUA. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMUH.
IIpuknagHoe 1 MUPOBO33PEHYECKOE
3HAaYEHHUE ACTPOHOMMHU. Bun
3BE3qHOTO Heba. Co3Be3usl, IpKue
3BE3/IbI, IIJIAHETHI, MX BUIUMOE
nemkenne. CoaHeyHas cHCTeEMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE371

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c97c¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTHKHU. 3BE3IbI TJIAaBHOM
MoCIe0BaTeIbHOCTU. BHYTpeHHEe
cTpoenue 3BE311. COBpeMEHHbIE

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

52


https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MPEICTABJICHUS O IPOUCXOXKICHUH U
sposronuu CoJIHIA U 3BE3 ]

Mineunsiii [Iyte — Hama
T'amakTuka. Ilomoxenue u

bubnunoreka LIOK

58 nexenue Comnuua B ["aakTuke.

. https://m.edsoo.ru/7f41c97¢
lNamakTuku. YEpHbIE ABIPHI B sApax
rajgaKkTUK
Bcenennas. Pa3beranue ranakTuk.

59 Teopus bonpmoro B3peIBa. bubnuoreka [IOK
PenukroBoe uznyueHue. https://m.edsoo.ru/7f41c97¢c
MeraranakTuka

60 Hepemennsie nmpob6ieMbl bubnnorexa [JOK
aCTPOHOMUH https://m.edsoo.ru/7f41c97¢c

61 KonrtpomnbHas pabota «D1eMeHTHI 1 bubmmnoreka HOK
ACTPOHOMHUU U aCTPOPHUIUKI» https://m.edsoo.ru/7f41c97¢c
O6o06matomuii ypok. Pons dpuszuku
¥ aCTPOHOMHUHU B SKOHOMUYECKOH,

62 TEXHOJIOTUYECKOM, COLIMAIbHON B bubmorexa HOK

. https://m.edsoo.ru/7141c97¢
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJloBeKa
O6o06matomuii ypok. Pons 1 mecto

63 (bU3HUKHN U aCTPOHOMHH B bu6muoreka [JOK
COBPEMEHHOM Hay4YHON KapTUHE https://m.edsoo.ru/7f41c97¢c
Mupa
O6o06maromuii ypok. Posb

64 ¢buznueckoif Teopuu B bu6muoreka [JOK

(bopMupOBaHNY MTPEACTABICHUN O
¢du3nueckoil kapTHHE MHUpa

https://m.edsoo.ru/7f41c97c¢

53



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

O6o6mmarmuii ypok. Mecto
bu3rUeCcKOit KapTUHBI MUPA B

65 0011IEM Py COBPEMEHHBIX 1 bubmorexa LHOK
HHeM Ay p https://m.edsoo.ru/7f41¢c97¢
€CTECTBEHHO-HAYYHBIX
MIPEJCTABICHUIN O IPUPOJIE
66 PesepBHblil ypok. MarautHoe nosie. | Bu6mumoteka [JOK
DJIEKTpOMarHuTHas: MHIYKIUS https://m.edsoo.ru/7f41¢c97¢
PesepBubriit ypok. Ontuka. OCHOBBI
67 CHENHaIbHON TEOPHUH 1 bubnnorexa [IOK
H p https://m.edsoo.ru/7f41¢c97¢
OTHOCUTEIBHOCTHU
Pesepnblit ypok. KBantoBas ¢uzuka.
68 DJIEMEHTHI ACTPOHOMUH U 1 bubnunorera [IOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOT'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha IPUMEPaX PoJib U MECTO (PU3UKU B HOPMUPOBAHUN
COBPEMEHHOI Hay4HOIl KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOI

TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON EATEIbHOCTH JIFOACH

Y4UTHIBATh TPAHUIIBI MPUMEHEHUS M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuaidbHas TOYKA, WHEPIHAIbHAs CHUCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UJICAIBHBIN T'a3; MOJAEIIH CTPOCHUS ra3oB, KUJIKOCTEH U
TBEPABIX TEJl, TOYEYHBIA OJJICKTPUUECKUU 3apsii — MpU pElIeHUU

Q)HSH‘ICCKI/IX 3aJa4

Pacno3naBath (u3nueckue sBJICHHUS (IIPOIIECCHI) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KUHETUUYECKOW TEOpUH
CTPOCHHSI  BEIIECTBA W  JJEKTPOJMHAMHKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBW)KCHHE, CBOOOJHOE TaJeHue
TeJ, JBWKEHHE M0 OKPYXHOCTH, WHEPIUs, B3aHUMOJICHCTBHE TEI;
nuddy3usi, OpOYHOBCKOE JBUIKEHUE, CTPOCHUE JKUIAKOCTENH M TBEPIBIX
TeJ, U3BMEHEHUE 00BhEMA TeJ MPU HarpeBaHUU (OXJIaXKJICHUH ), TETIIOBOE
paBHOBecHe, HCTapeHue, KOHACHCAINs, TUIABICHHE, KPUCTAILTHU3AIHS,
KHUIICHHE, BIAXHOCTb BO3]yXa, MOBHIIICHHE IaBIEHUS Ta3a MPHU €ro
HarpeBaHUU B 3aKPBITOM COCYyJe, CBS3b MEXKIAY IlapamMeTpaMu
COCTOSTHHSI Ta3a B M30IPOLIEccax; IEKTPU3AIUs TeJl, B3aUMOJICHCTBHE

3apsA10B

10.4

OnucelBaTh  MEXaHUYECKOE JBUKEHHE, HCIIONBb3Ysd (PU3UYECKHE
BEJIMYMHBI: KOOPAMHATA, IyTh, IEPEMEIIEHNUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, HMIYJbC Tella, KUHETHYecKas DHEprus,
NOTEHLIMAJbHAsl DJHEPrus, MexaHuueckas paboTa, MeXaHU4ecKas
MOIIIHOCTb; MPH OMUCAHUH MPABUIBLHO TPAKTOBATH (PM3MUECKUN CMBICIT
UCMOJb3YEMBIX BEIUYMH, MX OOO3HAYEHHS W EIUHHIIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BETUYMHY C APYTUMH

BEJIIMYNHaAMU
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10.5

10.6

OnuchIBaTh U3yUEHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIJIOBLIC SIBJICHUS,
UCTIONB3ysl (U3MUYECKHE BEIWYWHBI: JIABJICHUWE Ta3a, TeMIleparypa,
CpelHssl KUHETUYECKas HHEPrusi XaoTHUYECKOIro JBUIKCHHUS MOJICKYII,
CpeHEeKBaJpaTHU4HAasE CKOPOCTb MOJEKYJ, KOJIHYECTBO TEIUIOTHI,
BHYTpPEHHSIS SHEeprus, paboTa raza, Ko3QpQGUIUEHT M0JIE3HOTO EeHCTBUS
TEIUIOBOTO  JIBUTATENsl; MpPH ONUCAHUU MPABUIIBHO TPAKTOBATH
(GU3MYECKUI CMBICT HCIONB3YEMbIX BEIMYHH, UX OOO3HAYCHHS U
CAMHUIIBI, HAXOTUTh (OPMYJIbl, CBA3BIBAIOUINE JTaHHYIO (DU3UUYECKYIO

BCJIMUYUHY C APYTUMH BCIINYHUHAM

OnuceiBaTh H3y4EHHBIE D3JEKTPUYECKME CBOWCTBA BELIECTBA U
AIIEKTpUYECKUE  sABJIEHUS  (IIPOLIECCHI), HCIHONB3YsSd  (PU3NUYECKUE
BEJIMYMHBIL: AIIEKTPUYECKUI 3apsg, JIEKTPUUECKOE noie,
HaNpsOKEHHOCTh  MMOJIS, IMOTEHLUHUA, PAa3HOCTh IOTEHLUANIOB; IMPU
ONKCAaHUM NPABUIIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIOIb3YEMBIX
BEIMYMH, WX OO0O3HAYECHUS W EAWHUIBL;, YKa3blBaTh (HOPMYIIBL,

CBA3BIBAIOIIUC TAHHYIO (1)I/I3I/ILICCKYIO BCJIIMYHHY C APYTUMH BCINYNHAMU

10.7

10.8

10.9

aHAM3UPOBaTh (U3MYECKHE TIPOLECCHl W  SBICHHSA, HCIIOJB3YS
¢u3nyecKue 3aKOHbI ¥ IPUHLIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, 1, 11 u
IIT 3akonbl HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHUYECKON SHEPTUH, 3aKOH
COXPAaHEHHsS UMIIYJbCa, IPUHLMII CYNEPHO3ULMH CHJI, TPUHIUI
pPaBHOIIpaBUs  MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIECTBA, I'a30BBIE 3aKOHBI, CBA3b
CpPEIHEW KMHETUYECKOW HHEPIrUM TEIUIOBOIO JBHKEHHS MOJEKYJ C
a0COJIIOTHOW TEeMIEepaTypoi, MEpBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHUs DJJEKTPUYECKOTO 3apsana, 3akoH Kynona; npu 3TtoMm
pasnnyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe

BBIPpAXKCHUC U YCIIOBUA (FpaHI/II_ILI, O6J'IaCTI/I) IMPUMCHUMOCTU

OOBACHATH OCHOBHBIC IMPUHIHUIIBI JEHCTBUSA MalllnuH, HpI/I60p0B n
TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb YCJIIOBHUA HX 0e30I1acHOr0

HCIIOJIBb30BaHUsA B HOBCGI[HGBHOﬁ KHU3HU

BBIOMHATE KCTIEPUMEHTHI TI0 UCCIIETOBAHUIO (DU3UUECKUX SBICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX MU3MEPEHUH; IIPU
3TOM (QopMyIHpoOBaTh TMpobieMy (3agady) H THUIIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOUPaATh YCTAHOBKY U3 MPEITI0KEHHOT0 000pYI0BaHUS,

IIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI
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10.10

OcyiecTBISATh IPsIMblEe U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIUYNH;
IIPU 3TOM BBIOMPATh ONTHMAIBHBIN CIIOCO0 U3MEPEHUS U UCTIOIb30BATh

U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3HUECKUMH BEIMYMHAMHU C
WCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHUH; MpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJTYYEHHONH 3aBUCHUMOCTHU
(¢u3nUecKux BeTUYMH B BUJAE TaOaHIl U TpadHKOB, AIaTh BBHIBOJBI 110

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmtomate mpaBwia  0€30mMacHOro  TpyJa TMpH  MPOBEACHUH
UCCIICIOBAaHUI B paMKax Y4eOHOrOo  AKCHEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOH JAEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (DU3UYCCKON MOJEINbIO,
UCTIONB3Ysl (PM3MYECKHUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHAIM3a
YCIIOBUS 331291 BBIOUPATH (U3HUYECKYIO MOICITb, BBIICIATH (PU3HUSCKUC
BEJIMYMHBI U (HOPMYJbI, HEOOXOAUMBIE ISl €€ peleHHs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAIbHOCTH MOJTYYEHHOTO 3HaUYeHUs (PU3NIecKon

BEJIMYUHBI
Pemars Ka4yeCTBECHHbIC 3a7a4u: BBICTPAUBAaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LENOYKY PACCYXACHUUA C ONOPOM Ha H3YyUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUA

10.15

Hcnonp3oBaTh MHpH  pemieHHH y4eOHBIX 3aJad  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOTMM Ui TIOMCKA, CTPYKTYPHpPOBAHUS,
UHTEpHpeTallud U TpeJCTaBleHUs] y4yeOHOM M Hay4YHO-TOMYJISIpHON
nH(pOpMaliy, TOJYyYEHHOW W3 Pa3IUYHbIX HCTOUYHUKOB; KPUTHYECKH

aHAIM3UPOBATH MOJTYYaeMyt0 HH(pOpMaIIIO

10.16

[IpuBoaUTE mpUMEpPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pPa3BUTHE HAyKu, OOBSCHEHHE IPOILIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHWE 3HAHUA MO (U3MKE B IOBCEIHEBHOM
KU3HU U151 oOecrieueHus: 0€301MacHOCTH MPH 00paIleHNuH ¢ TPUOOpaMu U
TEXHUYECKMMHU  YCTPOMCTBAMH, JJISI  COXpPAaHEHHUS 3/0pOBbS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT O TIOBEJIEHUS B OKpY Karollen cpee
PaGoTaTh B rpynme ¢ BBIMOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  TpyHNbl, palUOHAIBHO  paclpeaeiTh

0053aHHOCTH H IJIaHUPOBATL JACATCIBHOCTE B HCCTAHAAPTHBIX
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CUTyallusX, aJC€KBAaTHO OLCHHUBATHL BKJIAA KaXXJIO0ro M3 YYaCTHHUKOB

IPYNIBI B pEelICHHE paCCMAaTPUBAEMON MTPOOIIEMBI

11 KVIACC
Kon .
IIposepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI POrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus
pe3yJbTara

JleMOHCTpHpOBAaTh Ha IPUMEPAX POJIb U MECTO (PU3UKH B GOPMUPOBAHUHT
COBPEMEHHON Hay4yHOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM
TEXHUKA W TEXHOJOTHWI, B MPAKTUYECKOW MACATEIbHOCTH JIOJCH,

[EJIOCTHOCTh ¥ €MHCTBO (pU3MUecKOl KapTHHBI MUpa

11.2

Y4YuUTHIBaTh TPAHULBI IPUMEHEHUSI M3yYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JJIEKTPUYECKUM 3apsij, sepHas MOJEIb aTOMAa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

11.3

11.4

PacrniosnaBath (usndeckue siBieHUsS (TPOLIECCH) U OOBSCHATH MX Ha
OCHOBE  3aKOHOB  3JICKTPOJUHAMUKM M  KBAHTOBOM  (pM3MUKU:
DIIEKTPUYECKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NecTBUs TOKa, B3aUMO/IEiCTBHE MarHuTOB,
AIIEKTPOMAarHuTHAas MHIYKIMs, JEHCTBHE MAarHUTHOrO IIOJI1 Ha
IOPOBOJHUK C TOKOM M JBWXYUIMHCA 3apsij, 3JIEKTpOMarHUTHbBIE
KojeOaHuss M BOJHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHHe, pesIoMIIeHHE, HHTephepeHIH, TU(PAKIHS ¥ TOIAPU3AIUSI
CBeTa, aucnepcusi ceera, (hortornexkrpuueckuii apdext (poroaddexr),
CBETOBOE JIaBJCHHE, BO3HMKHOBEHHE JIMHEHUYaTOro CHeKTpa aToMa

BOOOpOJaa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIUOAKTHBHOCTD

OnucelBaTh  M3y4YEHHBIE  CBOWCTBA  BELIECTBA  (DIIEKTPHUUYECKUE,
MarHUTHbIE, ONTUYECKUE, AIEKTPUUYECKYIO NMPOBOJUMOCTh PA3IUYHBIX
Cpell) U DIEKTPOMArHUTHbIE SIBIE€HUSA (TPOLIECCHI), HCIOIb3Ys
¢u3nyeckue  BENMYMHBL:  AJIEKTPUUYECKUHM  3apsii, cuia  TOKa,
AIIEKTPUYECKOE HAIIPSHKEHUE, DIIEKTPUUECKOE CONPOTUBIIEHNE, Pa3HOCTh
noteHimanos, JJIC, paboTta Toka, WHIYKIUS MarHATHOTO TIOJISA, CHJa
Awmrmepa, cuna JlopeHma, HWHAYKTUBHOCTb KATyIIKH, SHEPrus
AIIEKTPUUYECKOTO ¥ MarHUTHOTO MOJIEeH, MepHoa U 4acToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYPE, 3apsil U CHJIa TOKA B ITPOI[ECCEe TAPMOHUYECKHX

AIIEKTPOMAarHUTHBIX KoyieOaHMM, (pOKyCcHOE paccTOsSHUE M ONTHYECKas
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CHJIA JIMH3bI; IIPU ONMCAHUU [TPABUIIBHO TPAKTOBATh (PM3UUECKUIN CMBICI
UCTIOJB3YEMBIX BEJIMYMH, UX O003HAUYEHUS M EIWHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BETUYMHY C APYTUMH

BCIIMYHNHaAMU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHHUA W IIPOLECCHI, UCIIOJIb3YyA
(bHBI/I‘ICCKI/IC BCIIMYHUHEBI: CKOPOCTH JJICKTPOMArHuMTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CBCTA, OHCPIrusd U HMIIYJIbC (I)OTOHa, nepuon
nojgypacnaga, OSHCPruUsaA CBA3WM ATOMHBIX AACp;, IIPU OIMKMCAHHUU
IMpaBHUJIbHO TPAKTOBATb (bHSI/I‘IGCKI/Iﬁ CMBICJI MCIIOJIB3YCMBIX BCIWYUH,
HX 0003HaYeHHUs U CIAUWHUIIBI, YKAa3bIBaTbhb (bOpMYJ'II)I, CBA3bIBAOIIUEC
JaHHYIO (1)I/IBI/II-I€CKYIO BCIIMYMUHY C APYT'MMHU BCIINYMHAMU, BBIYUCIIATDH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

11.7

11.8

11.9

11.10

AHamM3upoBaTh (PU3UYECKHE TIPOIECCHl W SBIICHUS, HCIOIB3Ys
¢u3nveckue  3aKOHbl W OPUHIUINB:  3akoH Oma,  3aKOHBI
MOCJIEIOBATEILHOTO U NAPAJLICIIBHOTO COSTMHEHUS ITPOBOTHUKOB, 3aKOH
Jlxoyns — JleHna, 3aKOH OJJIEKTPOMArHUTHOW WHAYKIHMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHHS CBETA,
3aKOHBI ITPEJIOMIICHUS CBETA, YpaBHEHHE DUHINTEHHA 111 PoTodPdeKTa,
3aKOH COXpPAHEHUS SHEPIHH, 3aKOH COXPAHEHHS HMIIYJIbCa, 3aKOH
COXpAaHCHUS DJICKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHHsS MacCOBOTO
4yucia, IoCcTysaTel bopa, 3aKOH paguoakTUBHOIO pacrajaa; Mmpu 3TOM
pasznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOoe

BBIPA’KCHUC U YCIIOBUA (FpaHI/H_U:I, O6J'I3.CTI/I) NPpUMCHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpa HWHAYKIUMHA MArduTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHUJIbI HopeHua

CTpOI/ITB " OIMMCBIBAThb I/I306pa)KeHI/Ie, CO31aBacMOC INIOCKUM 3CPKAJIOM,

TOHKOH JIMH30M

BBIIOMHATE KCHEPUMEHTHI IO UCCIIETOBAaHUIO (DU3UYECKUX SBICHUN U
IIPOLIECCOB C MCIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX MU3MEPEHUH; IIPU
5ToM (QopMyIHpoBaTh MpobieMy (3agady) M THUIIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOT0 000y I0BaHUS,

MMPOBOAUTDH OIIBIT U (I)OpMyJII/IPOBaTL BBIBOJbI

OcyH_ICCTBJI}ITB MPpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH,
IIpu 5TOM BLI6I/IpaTB ONTUMAJIBHBIN CITOCOO HU3MCPCHUA U UCIIOJIb30BATh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN
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11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSAMBIX ~ U3MEPEHMM; IPU OTOM  KOHCTPYUMpPOBATh  YCTaHOBKY,
($UKCUpOBaTh pE3yNbTAThl TMOIYYEHHOW 3aBHCUMOCTH (U3NYECKHUX
BEJIMYMH B BUje TaOaull U rpaduKoB, J1enaTh BBIBOJBI IO pe3yibTaTaM

Hucciaca0oBaHusA

CoOmtomate mpaBmwia 0€30macHOrO  TpyJda TMpHU  TMPOBEACHUU
UCCIIEIOBAaHUI B paMKax yd4eOHOTrO OKCIepuMEeHTa, Yy4eOHO-
HCCIIEA0BATENBCKOW M MPOECKTHON AEATEIbHOCTU C HMCIIOJIb30BAHHEM

M3MEPUTEIbHBIX YCTPOICTB U 1a60paTOPHOro 000pyA0BaHUS

11.13

Pemate pacu€rHble 3amaun C SIBHO 3aJlaHHON (U3NYECKON MOJEIbIO,
UCNONb3ys (U3MYECKUE 3aKOHbl M IPHHLUIBI, HAa OCHOBE aHajlIM3a
yCIIOBHS 3314 BEIOMPATh (PU3HMUECKYIO MOJIEIIb, BBIACIATH (PU3NYECKHE
BEJIMYMHBI U (DOPMYIBI, HEOOXOAUMEBIE ISl €€ pPelICHUs, MPOBOIUTH
pacy€Thl ¥ OLEHUBATH PEATTbHOCTH MOJTYYEHHOTO 3HAYCHUS (pr3muecKon

BCINYHHBI

11.14

11.15

11.16

Pemats Ka4CCTBCHHBLIC 3aJadu: BBICTPAUBATb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYIO LECIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3Yy4YCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnonb3oBaTh MNpU  pelIeHMH  y4eOHbIX 337ady  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUU Ul IIOMCKA, CTPYKTYpPUpPOBaHUS,
MHTEpPIpETallMd M MPEICTaBICHUs] y4eOHOW M Hay4yHO-TIOMYJISIpHON
uHpOpMAalLIMK, TOJYYEHHOH M3 Pa3IMYHBIX MCTOYHHKOB; KPUTHUECKH
aHAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIHIO

OOBSICHATh MPUHLUIBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS UX O€30MaCHOrO MCIOJIb30BAaHUS B

HOBCEIHEBHON KU3HU

11.17

[IpuBoaUTE mpUMEpPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOLECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

11.19

Hcnonp30BaTh TEOpETHUECKHWE 3HAHUA MO (U3MKE B IOBCEIHEBHOM
KU3HU U151 oOecrieueHus: 0€301MacHOCTH MPH 00paIleHNuH ¢ TPUOOpaMu U
TEXHUYECKMMHU  YCTPOMCTBAMH, JJISI  COXpPAaHEHHUS 3/0pOBbS U
COOJTIOIEHNSI HOPM HKOJIOTUYECKOTO TIOBEICHNS B OKPY KAIOIIEH cpefe

PaGotaTh B Tpynme C BBIIOJHEHWEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
TUTAaHUPOBATh paboTy TPYIIIBL, PAIIMOHAIEHO PACIPEACISITh 00I3aHHOCTH
U TUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsX, a/JI€KBaTHO
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OIICHMWBATh BKJIad KaXIO0ro M3 YYaCTHHUKOB TI'PYIIIbI

paccMaTpuBaeMoi IpoOIeMbl

B peElLIeHUE
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon
pa3jiena

2.1

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

2.1.1

®du3snka — Hayka o npupoje. Hayunsie MeTobl
IIO3HaHWA  OKpyKaromero  mupa.  Poub
JKCIEPUMEHTA U TEOPUM B IPOLECCE ITO3HAHUS

IPUPOJIBI. DKCIEPUMEHT B (PU3UKE

MogenupoBanue (U3NYECKUX SIBICHUH U
npoueccos. Hayunsle runoressl. @usnueckue
3aKOHBl M TeOpuU. I'paHUIBI NPUMEHMMOCTH
¢usnveckux 3aKoHOB. [IpUHITNI COOTBETCTBUSI.
Pone um mecro ¢usuku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4yHOM KapTUHBI MHpA, B

IIPAKTUYECKOH AEATEIbHOCTH JIIOAEH
MEXAHUKA
KNMHEMATHUKA

Mexannueckoe aBukeHne. OTHOCHTEIBHOCTh
MeXaHu4uecKoro nBrkenus. Cucrema oTcyéra.
Tpaekropus

[Tepemenienue, cKOpocTh (CpenmHsisi CKOPOCTb,
MTHOBEHHAasI CKOPOCTb) u YCKOpEHHUE
MAaTepHAIbHON TOYKH, UX MPOCKIHUH HA OCH
cucteMbl KoopauHat. ClokeHne nepeMerieHni

U CJIO)KEHHE CKOPOCTEMN

2.13

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBHKECHUE. I'paduxu

3aBHUCHUMOCTH KOOpJAHWHAT, CKOpPOCTH,
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YCKOpEHUS, yTH u nepeMenIeHHs

MaTepI/IaJIBHOfI TOYKHU OT BPECMCHU

2.14

CBoOopgHoOe majienne. Y CKopeHue CBOOOTHOTO

najgcHus

2.1.5

KpusosnueliHoe  nBuxeHue. PaBHOMepHOE
JBUKCHHE MaTepHUaIbHOU TOYKH 1o
OKPY’KHOCTH. YIJIOBas CKOPOCTb, JIMHEWHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOCTpeMHUTEIIFHOE YCKOPEHHE

2.1.6

Texauueckue YCTPOWCTBA: CIIUJIOMETD,
JIBUKCHHE CHApsOB, LENHBIE U PEMEHHBIE

nepenadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOILUEHUSI MEXIY IyTSAMH, NPOIIEHHBIMU
TEJIOM  3a  IOCJIEJOBATENIbHBIE  PaBHbIE
MIPOMEXYTKH BPEMEHHU IPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHOM CKOPOCTHIO, PaBHOMN
Hy10. M3yueHne nBUKEHHs MIapuKa B BSI3KOM
xuakoctu.  M3ydeHwe — OBMKEHMS — Tea,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.2.1

222

#HPartHINHAMUKA

ITpunnun orHocurensHoCTH I'anmunes. IlepBbrit
3akoH HproToHa. IHepuuanbHBIE CHUCTEMBI

oTcuéTa

Macca Ttena. Cuna. [IpuHiun cynepnosunuu

CHUJI

223

224
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Bropoit 3akon HproToHa s MarepuaabHON
TOYKM B HWHEPLMAJIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akoH HerioTona st

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMUPHOTO TATOTCHUA. Cuna TsSHKeCTH.

IlepBas xocmuueckast ckopocTs. Bec tena




23

225

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHuUs
CKOJILKCHUSI W CWIA  TPEHUS  TOKOS.
Koaddunment tperus. Cuna cOMpOTUBICHHS

IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC M BpalaTCJIbHOC ABHXKXCHUC

abCOFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIBHO OCHU BpaIJ_IeHI/ISI.
[Tnedo cuutbl. YcaoBHs paBHOBECHS TBEPIOTO
teaa B ICO

229

2.2.10

TexHuyeckue  yCTpOMCTBA: HOIIUITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue paboThl. M3yueHue IBHIKEHUS
Opycka TIO HAaKJIOHHOW IUIOCKOCTH IO
JIeficTBHEM HeCcKONbKUX cui. MccienoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIKX B
nedopMupyeMoil MpyXKHUHE U  PE3UMHOBOM
oOpasiie, OT BEIMYMHBI WX JedopMaIuu.
HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpallilCHUSA

###HPari##3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUadbHBIX TOYEeK. HMmmynbc cuiabsl u
M3MEHEHNE UMITyJIbCa Tella

)32 3akoH coxpaHeHuss wummyinasca B HCO.
o PeakTnBHOE IBIKEHNE

233 PaboTa critbl

234 MoIHOCTh CHIEI

)35 Kunernueckasi 3Heprusi MarepuaibHOM TOUYKH.
o Teopema 0 KHHETUYECKOUW YHEPTUH

536 [TorenmmaneHass sHeprus. [loreHumanbHas

SHEprus ynpyro 1eGpopMUpPOBaHHON MPY>KUHBL.

64




3.1

HOTGHHI/IaJ'IBHaH OHCPIrusa TCJ1a BOJIM3H

IIOBEPXHOCTU 3eMJIU

HOTGHHI/IaJ'IBHBIe N HCNOTCHLHAJIBHBIC CHIIBI.

CBs3b paGOTBI HCIIOTCHIHMAJIBHBIX CHII C

2.3.7 W3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI
TeJd. 3aKOH  COXpPAaHEHHUS]  MEXaHUYECKOM
SHEPIruu

2.3.8 VYrpyrue v Heynpyrue CTOJIKHOBEHUS

3.9 TexHuueckue yCTpONCTBA: JIBUIKEHHE PaKeT,

o BOJOMET, KOTIEP, MPYKUHHBIN MUCTOJET

[Ipaktuueckue paboTbl. M3yueHue cBs3u

5310 CKOpOCTEM Tel Mpu HEyopyrom yjape.

WccnenoBanne cBA3M  pabOThl  CWIIBI €

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJa

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1.3

OcHoBHbIE M10JIOXKEHHUS MOJIEKYJISIPHO-
KMHETHYECKOH TEOPHH. BpoyHoBckoe
neuxenue. uddysus. Xapakrep ABMKEHUS U
B3aMMOJECHCTBHSI YAaCTHI] BELIECTBA

Mopnenun cTpoeHHs Tra30B, JKUAKOCTEH U
TBEPABIX TEN U 00BSICHEHUE CBOMCTB BElLIECTBA
Ha OCHOBE 3THUX MOJEJEN

Macca MOJICKYIJIL. Komnuectro BCIICCTBA.

[TocTostHHass ABoraapo

3.1.5

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Lienscus
Monens AAeabHOTO  Tasa. OcHoBHOE

ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHHU UACATBHOI'O ra3a

3.1.6

65

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKON SHEPruu TEIUIOBOTO JBHUKEHUS

yactul rasa. [llkama temneparyp KenbBuHa




3.2

Vpasnenue Knanelipona — MeneneeBa. 3aKoH

JanpToHa

3.1.8

3.1.9

I'a30BBIC 3aKOHEI. I/I30Hp0HCCCBI B HACaJIbHOM
ra3c¢ C IIOCTOSAHHBIM KOJHYCCTBOM BE€HICCTBA:

U30TepMa, U30X0pa, n3odapa

Texnuueckue yCTpOMCTBa: TEPMOMETP,

6apomeTp

3.1.10

3.2.1

322

3.23

[IpakTuueckue pabotbl. M3mepenue wmacchbl
BO3JyXa B KJIacCHOM KoMmHarte. MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSHHMS

Pa3peKECHHOI'O ra3a

OCHOBbI TEPMOJAMHAMUKHU

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTCMA. BHYTpeHHSIH
OHEPIruia TepMOI[I/IHaMI/ILIGCKOI\/JI CHUCTCEMBI H

cIocoObI €€ H3MEHEHNS

KomnyectBo TeminoTsl U pabora. BHyTpenHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Bunel Ttemuonepenauu: TEMIONPOBOIHOCTD,
KOHBEKIMs, u3llydeHue. Termno€MKocTh Tena.
YnenbHas TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOIICpEaauc

32.4

325

3.2.6
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[IepBb1it 3aK0H TepMoauHaMuKH. IIpumenenue
IIEPBOIO 3aKOHa TEPMOJAVHAMUKH K
n3onpoueccam. ['paduueckas uHTEprpeTarus

paboThl Taza

TermoBble MammHbl. [IpuHnMnel  aencTBUs
TeTIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUU B
TEIUIOBBIX MammuHax. KoaduimeHT nonesHoro
nevictBus (manmee — KIIJI) TermoBod MammHBL.

Huxn Kapno u ero KIT[
Bropoii 3aKOH TEPMOAUHAMUKH.

HeoOpatumMocTh  MpOIIECCOB B TPHUPOJIE.




TenoBeie JIIBUTATEIH. OKOJIOTHYECKUE

HpO6HeMBIT€HH03H€pFCTHKH

3.2.7

3.2.8

Texuuueckue yCTpOiCTBA: JIBUTaTENh
BHYTPEHHETO CropaHus, OBITOBOI

XOJOANUJIbHUK, KOHAUIIHUOHED

[Ipaktrueckue pabotel. Mi3mMepenue ynenpHOM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbIE ITEPEXO/1bI

[TapooOpa3oBanue u KoHAeHcauus. VMcnapenue

331 u KUIICHHE. VY nenpHast TEII0Ta
o napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl
KUIIEHUS OT JaBJICHUS
330 AOGcContoTHasT W OTHOCHUTENbHAs BIAKHOCTh
o BO31yxa. HacelmeHnslii nmap
Teépnoe Teno. Kpucrannuueckue u amopdHble
333 Tena. AHU30TPONUS CBOMCTB KpPHUCTaJIOB.
o Kunkue KPUCTAJLIBI. CoBpeMeHHbIE
3.3
MaTepuabl
334 [InaBnenne u Kpucramnuzauus. Y aeiabHas
o TeruioTa riasiaeHus. CyOnumanus
3.3.5 VYpaBHeHHe TerIoBoro 6aixaHca
TexHuueckue yCTpOHCTBAa: TUTPOMETP H
336 TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUHI
o MOJTyYeHHsI COBPEMEHHBIX MaTepuasoB, B TOM
Yyclie HAHOMAaTepHUaIoB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboThlI. N3smepenue
o BJIAKHOCTH BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
4.1 e DnekTpu3anys TeNl. JIEeKTPUUECKHi 3aps. JBa

BUA SJICKTPUYICCKUX 3apsa 0B
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HpOBOI[HI/IKI/I, AUBJICKTPHUKHU u

4.1.2
MOTYTIPOBOAHUKHU
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
4.14 Bzaumopeiictue 3apsnoB. 3akoH Kynona
DIIEKTPUYECKOE noJe. Hanpspok€HHOCTh
415 JIIEKTPUYECKOTO OJIA. [Tpunmn
o cynepno3unuu.  JIuHUM ~ HanpsHKEHHOCTH
3JEKTPUUYECKOTO TOJIS
416 PabGora cun  3IEKTPOCTAaTHYECKOTO  IOJIS.
o Ilorennuan. Pa3HocTh MOTEHIINAIOB
[IpoBOAHMKK U JNUANEKTPUKH B IMOCTOSHHOM
4.1.7 JJEKTpUYeCKOM  mosie.  JludnekTpuueckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh  IJIOCKOTO  KOHJEHcaTopa.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa
TexHudeckue  yCTpPOWCTBA:  AJIEKTPOCKOT,
419 ANEKTPOMETP, AJNEKTPOCTATUYECKAs 3allluTa,
o 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpaxkTueckue paloThI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 anekTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTostHHBIN TOK
4.2.2 Hanpsoxenue. 3akon OMa 1151 ydacTka [enu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y ACIBbHOE
o COIIPOTUBIICHHE BELIECTBA
494 [TocnenosarenbHoOE, napajuieiabHoe,
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4.2.5

Pabota snexkrpuueckoro Toka. 3akoH J[koys —

Jlenna

4.2.6

4.2.7

MOUTHOCTD IEKTPHUUECKOTO TOKA

anekTpoaBmwxkymas cwia (mamee — 3C) m
BHYTPEHHEE COINPOTUBIICHHE MCTOYHUKA TOKA.
3akoH Owma mig TOJHOW  (3aMKHYTOM)

anekTpuyeckoi enu. Koporkoe 3ambikaHue

4.2.8

4.2.9

OneKTpoHHas MIPOBOAUMOCTD TBEPBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHUBIICHMS
METaJUIOB oT TEeMIEPaTyphl.

CBepXmpoBOIUMOCTD

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB

4.2.10

[MomynpoBoauuku. CoOCTBEHHAs! U IPUMECHAs
IIPOBOAMMOCTD IOJYNPOBOJHUKOB. (CBOMCTBa

p-n nepexoja. [1oaynpoBoJHUKOBbIE TPUOOPHI

4.2.11

4.2.12

:‘)HCKTpI/I‘{eCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘-IGCKB,H JUucconuanus.

OneKTpoan3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENIBHBIN U HECAMOCTOSATEIILHBII
paspsa. PasnuyHble TUIIBI CaMOCTOATENBHOTO

pazpsaa. Monaus. [1nasma

4.2.13

Texauueckue YCTpOWCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, HUCTOYHUKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU VO,
TEPMHUCTOPHI " (boTope3nucTopsl,

HOJIYHpOBO}IHI/IKOBBIf/’I JHUO/J, raJIbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne

CMCHIAHHOTO COCAUHCHUS PC3UCTOPOB.
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Mamepenne OJIC HUCTOUYHMKA TOKa M €ro
BHYTPEHHETO comnpoTuBicHus. Habmonenue

OJICKTPOJIM3a
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11 KIIACC

Kon
pasnena

Koanposepsiemoro
IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
3JIeMEeHTa

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIOWA

IlocTosHHble MarouThl. BzaumoneincTBue
4.3.1

IIOCTOSAHHBIX MarHuToOB

MaruuTtHOoe TI0N€. BekTtop MarHuTHOM
nHaykuuyd.  [lpuHnumn — cynepno3unumu.
4.3.2 Jlunun MarnutHOM wuHAYKIUU. Kaprtuna
JUHUNA  MarHUTHOW  MHAYKUUU  [OJsA

IIOCTOSIHHBIX MarHuToB

4.3

MarHuTHOE T10Jie TPOBOJHUKA C TOKOM.
Kaprtuna nuHMH 1O JUTMHHOTO HPSMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
433 IIPOBOJIHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. B3aumoseiicTBie NpoBOJIHUKOB C

TOKOM
434 Cuna Amnepa, €€ MOlyJIb U HaIllpaBJICHUE

Cuua Jlopenua, e€ Moayib U HampaBJIeHHE.
JIBrokeHue — 3apsDKEHHOM — 4acTHUbBl B
4.3.5
OJTHOPOJIHOM MAarHuTHoM mone. Pabora

cunel JlopeHna

4.3.6 SIBIIEeHME DNEKTPOMAarHUTHOW UHAYKLIUH
4.3.7 [ToTok BEKTOpa MAarHUTHOM MHIYKIUU

438 O/1C naykuuu. 3aKOH 3JIE€KTPOMAarHUTHON
o nHaykunn Papanest

BuxpeBoe anextpuueckoe mone. IJIC
439 WHAYKIUM B IPOBOJHHUKE, JBHKYILEMCS

MOoCTyNnaTeJbHO B OAHOPOJHOM MAarHUTHOM

II0JIC

4.3.10 [IpaBuno Jlenna
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5.1

NHIyKkTUBHOCTD. SIBIIEHWE CaMOMHIYKITUH.

43.11
O/1C camouHyKIUU
OHeprusi MarHuTHOTO TOJIA KaTyLIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTpOWCTBA:  IIOCTOSTHHbBIE
MarHuThl, AJIEKTPOMArHUTHI,
43.14
3JIEKTPOBUTATEIb, YCKOPHUTEIHN
3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS 1€Yb
IIpakTuueckue paboTHI. Nsyuenune
MarHUTHOTO IO KATYIIKA C TOKOM.
43.15 Uccnenosanme  nOeHWCTBHUSL  ITOCTOSIHHOI'O

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKOUN

KOJIEBAHMA 1 BOJIHBI
MEXAHUWYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Konebarenbnas  cucrema.  CBoOonHbIE
KojeOanus. [apMoHHMUYecKHe KoJeOaHHMS.
[Tepuion, wacrora, amrumMTyga W (Qasza

KOJICOaHU

[IpyxvnHHBI MadATHUK. MaremaTudecKkui

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KoJieOaHUH.
Kunematnueckoe u JAHAMUYECKOE

OMMCAaHME KOJIE0ATETBbHOTO JIBUKECHUS

5.14

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KoJIeOaHMSX. CBs3b
aMIUTUTY B KoJIeOaHui HUCXOIHOU
BEITMYMHBI C aMIUIUTyJaMu KoyieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTyp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B

nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
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5.1.7

Amnanorus MCXKAY  MCEXaHHWYCCKHUMU n
OJICKTPOMAariHMTHBIMHA KOJICOAHHUSIMH.

®opmyna Tomcona

3akoH COXpPAaHCHUA SHEPruv B HACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BbiHyX/1eHHBIE MEXaHMUYECKUe KoJeOaHus.
Pesonanc. Pe3onancnas KpHBasl.
BoiHyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJIEOAaHUS.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[lepemennbiii  TOk.  CUHYCOMAAIbHBIN

HCpCMCHHHﬁ TOK.

MomHoCTb IIEPEMEHHOT O TOKA.
AMIUIUTYJHOE M JeHCTBYIOIllEEe 3HAUCHUE
CHJIBI TOKA U HaIPSYKEHUS

Tpancdopmarop. IIpousBoacTso, nepenaya
U TOTpeOJeHUE 3IEKTPUIECKOH IHEPTUH.
OKOJIOTUYECKUE PUCKHU IIPU IPOU3BOJCTBE
JIEKTPUIECKON SHEpIuu. Kynberypa
HCIIOIb30BaHUS JJIEKTPOIHEPTUH B

MOBCETHEBHOMN KU3HU

Texnuueckue ycTpoiicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

[Ipaktuyeckue pabotel. HMccnenoBanue
3aBUCHMOCTH TEpHoja MallbIX KoJjeOaHuin
rpy3a Ha HUTH OT IJIUHBI HUTH U MAacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LENU W3 IOCJIEN0BATEIbHO COCAUHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

52

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

521

MexanndecKue BOJIHBI, YyCJ10BUA

pacnpoctpanenus. Ilepuoa.  Ckopoctb

73




pacipoCTpaHCHUA n JJINHa BOJIHBI.

HonepeqHHe " OpOJ0JIbHBIC BOJIHBI

522

Hutepdepennus u nudpakius

MCXaHHUYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

Bricota Tona. TeMOp 3Byka

DNEeKTpOMarHUTHbIE  BOJHBL. Y CIIOBUS
M3JIy4EHUsI  DJIEKTPOMArHUTHBIX  BOJIH.
Bzaumnas opuenranus BektopoB E, B u v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBoiicTBa  DJNIEKTPOMArHUTHBIX  BOJH:
OTpakeHHUe, MPEIOMIICHNE, TOJIIPU3aIHS,
mudpaknusi, uHTepdepeHnus. CKopocTh

QJICKTPOMAaruauTHBLIX BOJIH

[Ixama 3IIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne BIEeKTPOMArHUTHBIX BOJH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI pagruocCBiA3 MU TCIICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTp0MaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOIIEH Cpebl

5.2.8

TexHu4eckue yCTpOMCTBA: MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas
JMAarHOCTHKA B TEXHUKE U MEAMIIMHE, pasap,
paguoONpUEMHUK,  TEIEBU30p, AHTEHHA,

tenedon, CBU-neus

53

#HH#HParHH#HOII TUKA

5.3.1

532

[IpsAMonMHEHOE pacpOCTpaHEHNE CBETA B
olHOpOAHOM cpexe. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. [loctpoeHne M300paKeHNT B TIOCKOM

3epKaje
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533

534

535

[Ipenomnenne cBeta. 3aKOHBI TPEIOMIICHHS
cBera. AOGCOTIOTHBIIH MOKa3areib

MIPeIOMIICHUS
[TormHoe BHyTpeHHEE oTpaykeHue. [ IpeaenbHblit
YTOJI [IOJIHOTO BHYTPEHHETO OTPAXKECHHS

Hucnepcus ceera. Cl0KHBIN cocTaB 0e10ro

ceera. LBer

53.6

5.3.7

ColOuparomue U pacceuBarolIUe JIMH3BL
Tonkass nmH3a. DOKYyCHOE pPAacCTOSHUE U
OIITHYCCKas CHJIa TOHKOM JINH3HI.
[Toctpoenue n3o0paxeHuil B coOMparomux
1 paccenBarolnX JIH3aX. PopMysa TOHKOU

JINH3HI. yBeJ’II/I‘ICHI/IC, JaBacMoc€ JIMH30H

Hpez[enbl IMPUMCHUMOCTH FeOMeTquCCKOﬁ

OIITUKH

5.3.8

539

5.3.10

5.3.11

Wntepdepeniuss  ceera.  KorepeHTHBIE
HMCTOYHUKHU. Ycnosus HaOIoAeHNs
MaKCUMyMOB u MUHHMYMOB B
UHTep(EpEeHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuss  cBerta. JudpakimonHas
peméTka. YcnoBue HaONIOJEHUS TJIaBHBIX
MaKCUMYMOB npu naJleHNuH
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAaKIUOHHYIO PEIETKY

[Monspuzanus ceera

TexHuyeckue ycTpoWcTBa: O4YKH, JIyIa,
¢doToanmapar, NPOEKIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOI, BOJJIOKOHHAs ONTHKA,

T pakMOHHAs PEeIETKA, MOISPOU

5.3.12

[IpakTnueckue paboThLI. Nsmepenue

NoKasareiisl MpPCIIOMIICHUA. HccnenoBanue
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CBOICTB HU300pakKeHUI B JIMH3aX.

HaGmroienue aucrnepcuu cBera

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

6.2

I'panunel DPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTD
MOAYJII CKOPOCTM CBETa B BaKyyMe,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.

3aMeaneHMe BPEMCHHU U COKPAIICHUEC NJIMHDbI

6.3

DHEprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C SHEPrued U HUMITYJIHCOM
CBOOOJIHOM YacTHUIBl. DHEPrus IOKOS

CBOOOIHON YaCTULIBI

7.1

7.2

7.1.1

7.1.3

KBAHTOBAS ®U3UKA

RJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. opmyna [lnaHka cBs3U 3HEPTUU
(hoTOHA C €r0 YacTOTOM. DHEPT U U UMITYJIIbC
¢dorona

OTtkpbiTHE U HccnenoBaHue (Gotorddexra.
Oneitet AL CroneroBa.  3aKOHBI
doroaddexra

VYpaBHenue DiHIITeHHA 11 oToddhdekTa.

«KpacHas rpanuna» ¢potospdexra

7.1.4
7.1.5

Jasnenue ceera. OnbiTel I[1.H. JlebeneBa
XUMHYECKOE JEUCTBHE CBETA

TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
(dboTomaryuk, COJIHEYHAS Oarapes,

CBETOAHNO

CTPOEHHME ATOMA
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7.3

7.2.1

7.2.2

Monpens atoma Tomcona. OnbITEI
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHCTapHaH MOJCJIb aTOMa

[Toctynatet bopa. N3znyuenue u
norjoiieHrue GoTOHOB MPHU MEPexojie aToMa
C OJIHOT'O YPOBHS 3HEPTUH Ha Apyroi. Buasl
cnekTpoB. CHEeKTp ypOBHEW SHEPIrUuu aToma

BO/IOPO/IA

7.2.3

7.2.4

BonHoBBIE cBOMcTBa uacTul. BosHbl 1€
bpoiiss. KopnyckynsipHO-BOIHOBOM
nyanu3Mm.  Judpakmust  37IeKTpOHOB  Ha

Kpucrajuiax

CrHoHTaHHOE H BBIHYKACHHOC H3JIYUYCHHUC.

VYcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuyeckue yCTpOMCTBA: CHEKTPAIbHBIN
aHayu3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HabOmronenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl  HaOMIOAEHHUS W PETUCTpaLUU

QJICMCHTAPHBIX YaCTHUIL]

OTkppiTHE  paAMOAaKTUBHOCTH.  OTMBITHI
Pesepdpopna mo ompeneneHuro cocraBa
panuoakTHUBHOTO  u3nmydeHus. CBoOHCTBa
anbda-, Oera-, raMMa-u3nyueHus. BrausHue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI

OTkpelTHE  TPOTOHAa W HEWUTpOHA.
Hyxknonnas monmens simpa ['eitzenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4uncio

anpa. M3oromnsl

7.3.4

77

Anbda-pacna. DIIEeKTPOHHBII u

MO3UTPOHHBIN Oera-pacrma. I"'amMma-




H3Ty4YCHHUC. 3akoH PaaAnOaKTHBHOI'O

pacmaga

7.3.5

DHeprus CBs3U HYKJIOHOB B siipe. SnepHbie

cwibl. [ledext macchl sapa

7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

7.3.7

7.3.8

7.3.9

7.3.10

8.1

Snepuslit peakTop. TepMosnepHbIli CUHTES.
[IpobmeMbl W  TMEpPCHEKTHBBI  SACPHOMU
SHEPreTUKU.  ODKOJIOTMYECKUE  ACIEKThI

SIIEPHON IHEPTETUKHI

DNeMEeHTapHble  YaCTHUIBI. OTtkpbITHE
II03UTPOHA. @yHIaMEHTAIbHbBIE
B3aUMOJICUCTBUS

TexHuueckue  yCTpOWCTBAa:  JO3UMETP,
Kamepa BuibcoHa, SAIEpHBIA  peEakKTop,
aToMHas 6om0a

[Ipaktnueckue pabotsl. MccnenoBanue

TPEKOB YacCTHI] (110 TOTOBBIM (poTOrpadusimM)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bénnoro Heba. Co3Besnusi, spKue

3Bé3)11)1, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

8.2

8.3

Conueunass cucrema. llimadersl 3eMHOU
rpynnsl. [1aHETBI-TUralThl U UX CITYTHUKHU,
KapJII/IKOBBIC IIJIAHCTHI. Manme TCJIa

COJIHEUHOM CUCTEMEI

Connue, d¢ortochepa u  arMmocdepa.

CoHeuHas aKTHBHOCTH

8.4

8.5

Hcrounuk sneprun CosHua u 3BE371

3BE3/1bI, WX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBeTUMOCTb, PaJINyC, TEMIEPATypa, UX
B3aUMOCBs3b. [[narpamMmma «CHeKTpajibHbII
KJJacC — CBETHMOCTBY». 3BE3NBLI TJIABHOM

TOCJICA0BATCIIbHOCTHU. 3aBHCHMOCTD «Macca —
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CBETUMOCTDY IS 3883 TJIaBHOU

TOCIICA0BAaTCIIBHOCTHU

8.6

#HH##Par##H#BHyTpeHHee  CTpoeHHE  3BE3I.
COBpCMCHHLIC npcaACTaBJICHUA (6]
npoucxokaeHnu u somounu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

8.7

8.8

Mineunsii  Ilyte — Hama [l'anaktuxa.
CnupanbHas CTPYKTypa lanaktuku,
pacnpeneneHue 3BE3, Tra3a MW IbUIA.
[lonoxenne wu paBuxenue ConHua B
lanaktuke. Ilmockas u  chepuyeckas

NOoJCUCTEeMBI | anakTUKu

Tumel  ramaktuk. PamuoranakTuku |

KBa3apbl. YEpHBIE ABIPHI B SAPaX TaJaKTHK

8.9

Bcenennas.  Pacmmpenne — BceeneHHom.
3akoH XaOOma. Pa3Oeranme rajgakTHK.
Bo3pact u pamnyc BceneHnHoil, Tteopus
Bonbmioro B3peiBa. Momenb  «ropsiueit

Bcenennoi». PenukroBoe usnydeHne

8.10

Macmrabnass ~ cTpyktypa  BceneHHOM.
Meraranaktuka. Hepeménubsie mnpoOiaemsl

ACTPOHOMUHU
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